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Abstract of JP 
2003142441 (A) 



PROBLEM TO BE SOLVED: To provide a washing 
technique for efficiently removing metal 
contamination adhering onto a substrate surface 
without damaging a foundation layer. SOLUTION: 
Cleaning liquid is used for removing metal 
contamination. In this case, the cleaning liquid has 
an oxidation-reduction potential that is lower than 
that of demineralized water and pH 4 or less. 
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Machine translation of Reference 2 (JP-A-2003-1 42441 ) 
* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated, 
3, In the drawings, any words are not translated. 

[0035] 

Drawing 6 shows the relation between the penetrant remover by this invention, 
and the conventional penetrant rennover The penetrant remover concerning 
this invention has pH lower than pure water and a low oxidation-reduction 
potential, and is located in the field under the left in the figure. On the other 
hand, the drug solution (SPM (sulfuric acid-hydrogen peroxide solution), HPM 
(chloride-hydrogen peroxide solution)), electrolysis anode water, and ozone 
water using conventional acid are located in the field (inside of a figure, A) on the 
left in the figure. On the other hand, APM (ammonia hydrogen peroxide solution), 
and an alkaline conventional drug solution and electrolysis cathode water are 
located in the field (inside of a figure, B) by the side of figure Nakamigi. 

[0036] 

In this invention, the pH of a penetrant remover is more preferably made or less 
into three four or less. By carrying out like this, metallic contamination is 
effectively removable. pH is difficult for fully removing metallic contamination in 
the penetrant remover of the neutral region of the 7 neighborhoods. 
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rSo 10 

ffi^-ffi*;u^^>Kti> i^^'i'K. i'i>M> y>3it. 
[i«*:55] W:^]a2 7^S4Cs-rn3tiHCia*£cD^}t:^ 20 

[if JjSll 8 ] it*il 1 7 l^Tn*^tcfEtg®t3tr^73 

[ft 9 ] ffsjcJM 1 nm. 8 t.>-rn*HciBi8cDi5fe^:^ 

m^m 1 2 ] if5j<]i 1 1 i;ciB*gcDi5t#?3a£ccfcc^ 

m^m 1 3 ] if*ii 1 2 tcfB*!cCDj3feifH:j^S(cfct^ 
r. B«iB^ffi:^;Ji"i<>®«« e^^-^j^^ i'i>®, u> so 
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m^m 1 4 ] ifsfc:^ 1 1 i 3 i.^-rm^icMm<D 

m^m 1 5 ] m^m 1 0 7!)M 1 4 c>TYi/5>iciati4© 

m^m 1 6 ] s»*a 1 0 7^1^ 1 5 i.^-¥txti^t<cmm(D 

1 7 ] ffjjtra 1 0 1 6 l^Ttl/i)HCiBtgCD 
fii. r>^:=-T7K, ^W;^;y- K7K*/c«i§i?7Kfl7K 

^^^t^mmmc j; d ss^b^ jitif^-r sis i . ij^i^-^ 
m^m 2 0 ] ft 1 9 (^cmmcomtwmmcDmm. 
[ if 2 1] ft3j<^ 2 0 ia*E©*«ft«a(D$!| js 

[If *H 2 2 ] If JjcS 1 9 7!jM 2 1 l^TtlJ^JHCfBt!^© 
[f1l5}tl@2 3 ] if*IIl 8 7!)M2 2t^-rti*HCiaiJ(© 
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[ nmM 2 4 ] if jsii 1 8 nm. 2 3 c ^-rnAHciBtSt® 

[ If 2 6 ] ^Jl mis cfc o^'ie«M c 

<Dm-cmm lmm.. f9faifesis±(c^ip$i5*wt--5.-5'x 

5=- > i'- b , mm^mmi'CMm-r i>mmK^m-f ■sxg 
J: '0 hi&imit'MTtmiiL^m-r ^ p h 4Ji(TcD-itr*5 

b , frs a^n M(c sijii -r ^ jgfet?L ^ la w -5, x¥m 

[ ft^ll 2 8 ] 2 7 fCiB«©^f*:ggCD»® 

c mm 2 9 ] it3}s^ 2 8 fc mm<D^mwmm.(Dm.'& 

[If3}cll3 0 ] ff*ii2 7 7^M2 9 (.^-m^^HCiatg® 

[gfjRii 3 1 ] i«5f?ii2 6 3 0 i^T"n*>cctati4© 
[fffsftSS 2 ] fB*lI2 6 7^M3 1 i.^-rn5&Hciatg© 
[it5}?:S 3 3 ] if ^112 6 7!)^ 3 2 l^-rn!&>tCgBtE© 



C3) iltH 2 0 0 3 - 1 4 2 4 4 1 
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[ iff >J?is 3 6 ] If jjtre 3 5 mM^mm%. ^ ^ r , 
[ gS*Jl 3 7 ] ft jjciH 3 6 iats©?^?^ffi fc I ^ r . 

3 8 ] lt*II 3 5 PjM 3 7 C ^Tn3i)^CCia«g© 

[ifs<ii4 0] ifjjcii 3 4 7^)^3 gc>-rn?;»^{ciatg© 
!5t^^Sic*>t.^-r , mria?5tiff«tt7l<«;^7'X}g#*-c*s c 

20 i?:!f#^iT-2,Stj*?g„ 

[ff5l<]a4 1 ] ft5jtJi3 47!)M4 0 C^-m^itCfBig© 

sti^ffitcfci^r . sffiagt^}t»ji7cW*^wr-s c i * 

[if5f<ra4 2 ] if*IS3 47^M4 1 C^-rtlA^fCfBtg© 

gtvf ?t(c*sL^r . Btia^?§^«Si*$wr 5 c: i *!Nf 
[|feB;3©f¥,miiB;3] 

[ 0 0 0 n 

30 is^-t!f(jffl^ns?5t^Si^jccra-r^^>©-c*D. # 

^#fcM-r^fc©T*^o 
[0002: 

[tie*©R{^j: 3fi¥, ni^ ^'3^7-vs.i'x©i«jift®a 
n s a3iB^353)i: < ^ n -s j: ^ r ^ /c„ lit* k 
is^, CMP {{^■^mwmmm) ^mmLtc^-?i^> 

S/cfe, 7^«®f4-T■^l.^«^M^fS^*^•i?x-/^as^i:{^• 

fc?3fe?^-r €. c i tfimm <t -5.0 
[0 0 0 3] CMPf^®t5ti^x?i», ii;^. a 1 ® J: ^ 

WTsa«*>(tmit-scMP at^mmmmmm) y 

P-feX («T, rCu-CMPj i^iB-r-2.) *g|JfeL/ 

/cf^ (s 1 0 1 ) . s-r*i£^*i^*-r?.fcd6®gti^^tf 

^ (S 1 0 2) , COmmt. j®^. TJU;^ Ut±®i5ti^ 
50 ?g^ffll^/c:/vi^Xi7 5-:^?5fc?^tCctf3tT*:>n.5. i^C^T 



C4) 
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^i^^^l^*^^fci6CD!5t#^ff ^> (S 1 0 3 ) . C 

JcOfftsnSo ^CDf*, m7ht.cj:i) U>Xbfcf* (S 1 

04) , nMf t!,Cj;:K)m^^7nT-ri> (S 1 0 

5) „ 

[0 00 4] Ji(±cD:7'P-fex(c-ot>rxSKH0^#M 

0 3*)IBy<C)SMt-5„ (HI (a) ) . Ml^rfflHglO 10 
3^CMPiCj;«3W^b. @B,«jiCC©<J^S|5lM 1 0 3^^ 

-r„ CMP*?Tft. a««®tC*4^1 0 4*5ctt>-^i^ 
^1 0 5*i>«Cc{^«-r^ (H2 (b))„ cne.?:!^ 

X r^i^fe^^tf 6o cHicj^ij 1 0 4 *^r#s S ti 

^ (ai (c) )„ mt^^'Ciy::uom.m^'afs,>mmc 

H2 (d ) (c^-rJ:^(c. ^^'yT^^;^lil 0 2 iMM 

1 0 3©figfcx 'J h 1 1 o>5^#6^-rsc: X 

u f b 1 1 0j5^*i6^-r-s^*^XAtc-ot^r«'i:>Tbt> 20 

[ 0 0 0 5 ] X >; \-<D^mt. $mmm±i'c:::^.)i'-t^ 

-Jl'^nm-r ^ 7* p -b X t i r ^3 IsJIifc ta c S C i 

0 y h^*©«^^:^-rHr*s„ mmmi 0 1 (c^i:t 

htifcEmmiC'-^ vTJ^fmi 02. smm 1 0 3 
mbtcmm(Dm^m^^ii. -e©±ictetjfiw±M 1 0 

i^jimmit^ti ?>7!)K c ©p^ic u h iijM?«^©fi:ffl 
©s-^t>-tf©Tn3&it3-r*^tc^ D/cti-^T' y r ^ ^ 

Jbfll 1 0 2 *3j;C/^|sIII 1 0 3 (Dm.mmtfM^^'^^Z. <t <t 
^C?. ±i2L/cXy-;. h©^4^©nftlt4*iit:*C-r'2>o 
[0 0 0 6] Sfc. ±iSS:?'P-feX(C*Si.iT». 7. y 
h©l%^/cW-r^c< . $0Ji*M©^7^;^ii7^CCj;^Jg 

in©±^^. xbi7 hp-7-i'i^'U-'>3>iWt4©<ST*^ 
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i cfc -5) fc©t: 

[0 0 0 7 ] Ji^i, ?5t?tvg-^i«J«titKJ:^;^ y 

©PrU^ccoc^ri^B;? ufc^i. cne.©?5t?t?fiKj:^p«'3M 

tt. xy -y h©i?fic|5g6nT, Titellic}l{S'&^;iai 
t^-j/cg^m^jja^ri^/co B14K h7>i''Xif©V"X 

• K u >Mt|S{ 1 2 2 tciij^-r ^ 3 > 4? h 

ii£L/cft©^:^^^7j^-r„ cc-ctt, ^'y3>ssi2 0 

itc^l^^JftSa h ^ >y X ^ 1 2 1 64a. -e-©M 

n?.tCctDttsrS3ti5 h^>>^x^©±gR{cjiraii6«^M 

1 2 3*i)jKJ!S5tl. C ©BPsliie^fli 1 2 343iC. V-X 

• K U >ffit|!c 1 2 2 lCSiJ31-r-2) 3> 5; h l 2 
5*i^WP>nTt,>^„ C©3>^i' h^-JH 2 5*^ 

tt-s.i^'©x?i{cfcc>r , 1 2 4;;)^'d^";n*i©rt 

>y*^6^tf L.TM*L/c4>©r$)^>„ C©#]li^^l 

2 4*^*^^?ci6. tJe*. j®^ft7K*i^©?g^vSiC 

It-^ , n > h -1^ - ^l-® ^!^lJ|g©•t^ A F x > ^^sjl 

[0 0 0 8 ] Ji^±©j; ^cc. ^^mwmwmm.v'xx^7i<c 
[0 0 0 9 ] ^wie^^««-r s c i ^c< ^)s*jJ;o'# 

-r. !ttP^^ 1 0 -4 1 2 6 2#iiWctt, 7Km;y-X^?g 

^j:75iepi<a»i^f^©si«», m^^comim ■ y^mim 

mm^^m t ^ a rS^^r*^ t- s ^ ©r- * ^ . Mf:$ w 

K^bfflTc^ii (Mmm7Kmmm) ;&5-3oo~- 

400mV. PH7 ©?§i¥7>c*7R-^, ^Mtf 77}<imB''C 
7i<.m^^^y y > i^ L-CigM3-(±/cp H 5 . 5 ©7K?§fK^ 

©j5t#« » , m?h^m^o:> PS 5 n /c«s©#iij^ss© 

^, :^)SM±(cf^«L/c'?-©^)lJIi|5]a©#Jil^^£f 



[0010] 

[0 0 1 n 

[0012] $/c:$:^Hj(cJ:n«. aKa®ic{^«bfc 

[0013] ±mm^:frmasi^'c. mmmmt^mm 

So 

[0014] S/c*f6HI?(cJ:n«> ^MCc^Mfllfcff^/jg 

So 

[0015] * /i:*^HJ{Cj:ti«, *ffi(C^JSMfcffJ^ 

[0016] t.fc-^mM'<cxn{t. ^*f*ss«®^cig 
4J;^T©i5fef^it^ffli»rSffi^ffl?r?Aiff-r5Xfii. * 

So 
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[0017] s^c2^:?fe0SK cfcn«. ^mw^^mmcm 
mm^Bj&o. m&mm(Dmmicm^^mi-ffcm. mm 

7K$ fc»?g#7j<|g7j<*$tfMil?gtc cfc 0 

[0018] *fc*^n;3ccj;n«. ^mwmm±.ic^m 
Mfc cfc o'*eafe)!i c <Dm-cmm h tcm. mMimmm±t<c ^ 

mil ^ tft It s xfM i , mmm^ ffli^rfjta-j'Xi'^^i 

%mwmi. ^7KJ:f3 ^i<gc^^fbS7t:«{i*W-rSp H 

4 i>XT(Dm^~s> s c i ^jf^si i -r S¥^f*«g©iJ^:^ 
ffi*sji«$nSo 

20 [0019] $/c:$:|6nj(cj;nt3f. 4^j*<*ate±ic#|l 

xmt^%mm^ y-y^yifh. Itria^JlMfcsijji-r s ffi 

■rsxfii. *$tfi|-i«f*sgcDMit^iS(c*ic>r, s?r 
iBt«M , Tf^' + i^^L-a^ s f t-^m^-^^ L n 

[0 0 2 0] s^c*igHj3(cj:n(s, mmmm^ci^mofc 

[0 0 2 1] S /c2fcfgH^icJ;nt3:, s«asccf^»L,/c 
W-rSfb^tl€:$WL.«7kJ:i3 *>fgl,^^lbS7cm{i?:W 

•r s c i <b ^ s 3 n s o 

[0 0 2 2] ^^^»^m<Dmmy^u-^z::i.^ci5lf^m^m 

fcSHtfbTK^ifgcOii^^rS^ffllifcti^. KKct 

^(Dmm^^ . Mmi umi^c j; d {sit 3 n s c i i , 

50 ffi-^m-7-ffMffl©^Ui-rsa«©i5fe^{c*5i.^r«, gt* 
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[0 0 2 3] :^mmh{t. #)Slimffi?:Wt-5S«1^ 

mn icim l- /c cd r- * . 

[0 0 2 4 ] :$immt.. M^KJ: 0 ^jfgi.«^tji7t:^f4?: 
[0 0 2 5] m-iC^ ^MIBifgOJSfflCDX y h©^^ 
P H4J-:iT©j^ftt:'*-S/ci*. SK^ffitCft^L 

[0 0 2 6] mute, ^)sge*i®OT©7-74^x4f£iii 

^«)»*^^©?gft|{lFffl(cd:0r§B?l^*3n> c©feM> 
jit:^f4©igc ^?5t-#?S4 ffll ^ S fc* . ie,^M©K<t*^Jfll 
[0 0 2 7 ] »H(C. :^)S@Bifg^1«J^-r5#M©-sC* 

4o c©j;^ii^cia3ftcft«Lfc#«r^3sj*, t;e*©w^ 

K^i5t?^ig(cj:-:,ri^^-r€.ci«aitr-4)'3/c„ c© 

■7 7 ;^ *srft]±-r 4 /c«6. ^/li^^ i ^m.^m t ©f^ 
ic. — a©t;--:. h©j; ^:^cr4>©;^>^?f^JS^n, ^^^mm 

ftisssfir©{si^?3feiffjs^ffli,^4/£j6, ^m^m<Dmm 

[0 0 2 8 ] ^c*j. *l6H^tcfc!.:fS r^SMj , T^m 

©-C* Ki . JttJcipi^ffis 6 0 nm%ii}±'^t^m 
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$tffc©rS)S, #cc. srsiSi^cttiisi^e 0Mfi%«±^ 
nm-^^^ fcit c n 6 ©mf bi^^ir^tf #«?i?^©^^^c 

[0 0 2 9] ifSL-fc rj|5)^#j B, A g , S 

CcNiB, C oWP^^©Mffl^)llli^aBt/c«3g©4> 

©t)^Sti^>„ 

[0 0 3 0 ] a;fc, #Jl?^3i©ff$,1i(3:tt^^tt. M^:*c^. 
[0 0 3 1] ^^Hf^^^MSStiiS^rW-r^aEffi© 

i5t^(ciiffl otcm^^'p'C^i^am utc^K c name, 

J;^C(:. T«6)l'~--^^.S}M«©JfliW?S<*i566nsx 

?Mic3^fgHi3^iSffl-r s c i i>mhv$,i>. C ^ LfcXfl 

iC*|feBa;S:ilffl Lfcm-^. T*I1-^©««*^X. ^> C i 

p H 4 ly T©M€i'j@s« i T -s ^^m^mmcom^Jjmc 

ctntf, Tia)l^©JS«^^x.4c:ifcC< vxi'-t->?f^ 

[0032] 

-r S c: i ^^^A^Wtc i^t*-r ■2, c i *3-c # s „ 

^*^W-r^*>©^ffli^-5>ci5&^-t?^2)*5, c©{b^!^ 

«, ( a ) (^^cftCT 5 vS^Wr 5 

«i©5:l^<) ^tcit^om.. (b) 4<'JT 5 -^;^;U;J^> 
K*/ctt^©^. S/cB (c) (a) isJ:Cf (b) ©S 
i-r-sci*3t?srs» ;^;ju^4^'>juS^W-r-S.{b 
#ll^^JlKfbifei®^S)tc?Slltct®«t-4/c 

( a ) , ( b ) (Dib-^m^^ U" h{'Pffl*^?*< , l^*H 

*lfe3;3tcf^4?5t^i^©^{tM7cmfifcJ:D'P H^^K-rg] 
ti$ili*5gt#i«©p H. «fili7i5Wbjl^^ 
^<bS7cm{4©mfi[ttmv-c*-2>„ s/c. m 

tp^ tct^m^::-.'t^m(Dm'mf^jci . 0. 1. 0. 0 
i> 0. 0 0 1 ifd*s§nTi^4©B, iy^^m^omm. 

») 

: O R P«ffi PST-2729C (IS - iSfbiim 
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mrnyjH ■■ mmhtcmm ioomi?:PP (pe) m© 

1 0 Om 1 f-:^;--tcA*a5, ^-^tc O R P SffiCD^^ 
S'J^SS : 2 2 °C 

•racctt, -ecD*g^iaa-c<DffiiEfii (3a;sr. ^+200 
mv) ^mwrn\ij:t.\ ^mmmm<Diffnmcmm^i:i 

^i^^^ ma. mitMTtmm^ 2 0 0 m v ^^(Dmmi'C 10 

K J; 13 2 0 0 mVlH±a:>mm!'C^-ofcty:^^mti^WhJ^ 
[0 0 3 3] *^Hj3tcf^^St?i^ig«, |i57K J: 0 fe<g(.^ p 

[0 03 4] mmmicmftm-pTkm^mmt^c t(,c^ 

[0 0 3 5] S 6 tt, ^^mi'Cjr,i>wm&tu^(Dmn^ 
fig-rs. ctiic^tL-. fie*©M^ffli^/cM?« (SPM 

im,m- MMitykmyk) . HPM (iSK-itit'ft^K* 
(S*, A) icHWr^. APM (T>^^T- 

[0 0 3 6 ] *fgl!giC*5liT. ^?|f?ig®p Htt4Ji^T, 

<c>^n.m.m<Dm:^m.vu. ^mmyk^%^<<cm^ri>c 
[003 7] 3^^B§fc*jc.r. m^WL<i:>m.im7vmmt 

*iE7K cfc D feet,>„ if S L < K<tjl?cmf4*5+ 1 0 0 
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[0 0 3 8 ] :^||H^©^^M©Mi*K*S^?S{*. ti^ 

( 1 ) m(icm7tm^7]<.m^m\!ib'chm(Dn'o 

Sfe^tfe:t;3&^fiT0^tt^£i<h. ( i i ) STctt^W-r^^ 

[0 0 3 9 ] ■:i?imm%i>mmmt. moyy^mmokm 

S„ fi?©7K?§r«Kji7cSiJ^ja»p-r€>C<t4Cj;f]f# 
^C<hfe-C^^„ -ewa^O^ fe(T©J:^^c^ffiKJ;iDvg 

cfi iC ?§fl? 3 i± -2, C i ct o r f# ^ C t 4, t? # S „ 

(a) K©7X?§?S**«?§S?*v^^"-'Uic:a?ffib. 7K« 
5 -t± -So 

(b) *ie****?§W-t2^i-;l'tcaMLT7KIR*?§P 

(c) m.^mM.6^mbxmmh^hn<bn^7k^mmt 

-So 

( d ) n^^m L r 6ff 6 n * V - hvxccgt^ 

[0 040] ffi:S;^J<t LTli. ycS&iSj^^S^i^iasp.©^ 

A. mr.^'-Jriym.-r Y \) a, b >; a. 

^^'MffiS^IM:^ h V -^7 A^^<f;!)Sffit,.6n-5>o */c, t K 
ji>, :7:«:r.jbT5^>;S:i©T5>3^«?ci^J*fflt,^S 

[0 0 4 1] 2ts|g3J5©gtm««. ;^Jb^'>K*/c«-e© 

\tm.%. ^mm.\tm^^'o^ifimt>t\'c\^h. c©^ 

tt, ^^ttitc2«±©*;u#+t^ji/a^Wr-SC i^sjif 
[0 04 2] *^Hgtt. TiffiW-^OW^^WJUo-o, 

^•s. JiiT©7'ci-fextcsfiiKifiii-r'2> c 

[0 043] (a) fl5|iB^©?fJlS-7*P-fe;=^ (ifvi^>7' 
(b) h^>i^;^4?'NSt§-rs=t>:5?i' h-^->U?f$g£f^ 
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(c ) ^mmi^^'^V(Dm^yti-k:^i,cisi-}?>^mm.it 
(a) icmmufcm-^, idgHiscDfim^x u hom^ 

[0 044] *^0a5r ( c ) i>cmmotcm^. mmm» 

mm^mmAt L.rjitRL./c«^, '^^omwrnx-u 

■^UZf:^tl hm^U(DM.WmthX\S.^ BST(Ba 
SrTiO. ). PZT(PbZrTiO. ). PLZ 
T ( P b L a Z r T iO. STO(SrTiO 
. ) . S r B 1 TaO. ^i: i(D-^P 7'X;^7 -Y Vmt^A 
ir-i^Uh air-* c i *^i(f S L c > ( c c -cit eft^t, 
m^coi^ri), o<xt:*.s„ )„ t/c. Ta.OsJ'j: 

iss A^ftii^ s n ^ ©T , ±is w*4 cDM n * ^ 
[0 0 4 5] m~-<Dmmmm 30 

Cu-CMPfg©Sfe?ttC*#6Hg?rjgfflL/c*>©rab 

•So CMP:7'p-fey!,r'W. m.\tm. Mx.tfaK{t;**7K 

<. C(Z)l#-^CMP^t©'i?:t--^^^HiC«T;l'5:»-)KL^ 

Cummer ^-'V>^^^^ctt£<m'^-t^ct 40 

[0 04 6] :^-•'^^C#«0T(.^^,WeSlJ[i]*©^1? 

TJb 5 :^-iKf^». :/7i>i5fe-^-ci^*-C'#5„ Cu 
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[0 04 7 ] c u - cMPf*. ^stc^s-r^inr^^ 
h *#fe[«®r3t?^«4 Wffl-r s c i J; D , a*w 

CC^J^ L , c tx^^St^j: i- J: ^gPf S c i J: 0 Ife^fe 

[0 0 4 8] H 9 fflie^ff$)Sf*©f5tif':?*P-bX^^fc 
TX^IirffiElr^-So El 9 (a) ©cfc^iC. 

Mifsl-iLrtt, TiN, Ta. TaN. T a S i N, 

W, WN^f*Sffll^6nS„ J|5|lil03Ei. ^ -y+a, X 

/d;^,^*5E|9 (a) tc^K^n-5„ ^l^ir. CMPfcj:^ 

ii^M 1 0 3 (Dmm:f)mm^ti. B2,«^su^,^4og|35J©^^' 

^?jni 1 0 2Rmsm i o 3tmii$ti?>. cnic 
ct f3 frs© JPJ« - > $ n/cii5iie,f«75sjfjfis 3 n 

^ (09 (b) ) „ C©Bf. CMP:^^V-RUmmi 

0 3 ©WS)B?f(C J; 0 fe^ 1 0 4 SO'^Mi^lfe 1 0 5 

1 0 4 ?r^i-r-5)fci6. T^L';^? Vt4©gt#?S^fflt^/c 
:/^VX^-5':/i5fc^?rtf ^ (WT, r||-©XfiJ <hl* 

r7K^*3ffi(.>6ns„ cntcjzofi^ 1 0 45ii|^*$n 
TIM 9 (c) ®J;^Aj:tfc®i;^cs„ ^i^r^Jlt^^i o 

©Xfij ili^) (09 (d) ) . :^mmi'Cisl^XU^ 

ic^K). 0 3 mm!<cmm^^^^ct tj:< , ^^-o 
im 1 0 3 i^-? y T ^ 1 0 2 ©PsflCcx y h 
iTSC i^|!;3±L'':3-:3. ^Mi^SS 1 0 5 

'nt:>ni>tK WKiCiX:^. T>^-T ^fMfC?^tt|L./-c 
M7C7K(pH7. 5~9. 5 ) *ffll.^n«Sffi©9'-f - 

[0 04 9] ±fB:7'P-bXf(:teW^,^--©X|i^ciJ;C/|| 

[0 0 5 0] i-rm— OX^icJ:.5t4^©|^*tc-3l>-c 
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[0 0 5 1 ] m-(Dm^m.t. urr >*-=-T7K*3Sf ^ u 

*©?ilS^O. 00 0 1~0. 5«jt%©f5H<t-r-5C 

^timt.h<,. 0. 0 0 0 5~0. 0 mS%©lQffli 
-r ^ C i J: fj L (. ^ fiffi/i^lS-r ^ a <b 

nhtx-f. m^i.ms.mm- ^'-s. ^ c u ^B^^^^nt: u g 

jaM*47)iWr*^i#{*. 0. 0 0 0 l~5««%CD«g 
[0 0 5 2] 1^— <DgfeHf^?KK:B, T>-^r:^r*©f^*Df3 20 

^cmmti V " F7k^mi=' s c i t r-ir .s. mMti v - f 
7l<iK, tt7j<s/c»r>*-=-'^7A-i':f >^^^a (0. 5 

\.>^^ttf>'C^hii'> ( 1 9 8 5¥f6tf®««{t^ffi*® 

(0. 5Sfi%Ji(T) ^^t^7i<»-&«^+fi(:j*e>n, -ec 

6ff 6n5«ftf*V- F7l<»ct3t4~§§T;l/* yttf^O 
[0 0 5 3] jfc, ®^5fe?f^^t{CB, ±3ibfcT>* 

^>^ii>fi ( 0 . 5 Km%&.T) ^t£^i<c7m^mw 

^-tf/cTk^M^t^-^o 7j<«*^#$-ti2.73-ffiiL.r(*. 

7-<y y > iTj^ffli^ 

[0 0 5 4] m—commmcmmtiy- F ^K^^Kssff 

M^ffii L/fci#« b< «- 1 . 0 0 0- — 3 0 0 

mV. < 8 0 0-- 6 0 OmVi-rSo * 

fc. m^^v- F7j<teJ:LF7K«f§i¥fKic^anST>-t 
^r?«««. «=SL< «0. 0 0 0 5~0. 0 1«M% 50 
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-C$)D. 7K*?§??*MTSL< iiO. 1-lOppmi 

[0 0 5 5 ] i>:tc|^-©ig^cj:Si5fc^ic-oc>r3zE'< 
l^r.cDX?l«. JilT© (a) ^fclit (b) CD^fF* 

(a) *Wr'S.pH4«T©-^-^iK 

(b) ;^;;bjJ<"i^VJUS?:Wr-Sfk^!^, /ci;itf*JU^" 

[0 0 5 6 ] tt7j<J: 19 fc<gt^^^l:jl7£mf4^l|il-r .5^ 
®<hLr«. ■i5fe^?g{C7K^;&^jg3-ti-^:&ffi^. m»m. 

[0 0 5 7 ] ;^7JUAF>KMi i^cixtafv'^'jJK 
?rfiWrSCi*^T*l,„ i^:^^mUs Cu-CMP-C 

^mLfcCu^mmm (cuo, > <h'?Amwtc+u- h 
Sfc, /^'yTy ^?;uMi 0 2oWiN-<i: urffii^en^T 

iN. Ta. TaN^iJi^^r^-^Kiim^Jf^fSL/^^^cl^fc 
Js6x-:;5^>i^$n^,C Lfciji-DX. CuiB^ 

fcSBJc^S-r C u ^Jlv^^*!^*^^ C i^^-C^ 

•So 

[0 0 5 8] ^m^mPMOJ: ^ tc, 7^- y T ^ ii)im 1 0 
2 i OnTsL^T i N^rfflC^afejA^^^^flii OTC u 

^mi^fcm-^. Ta^T 1 Nm<D^-<vr^iiMmmt 

Cu®CMPW^jiS®^{C)ta|i|or, illlSSCc-r-f y 
/cSB^tc Ft«LfcC u^)lr^^«-Mtc|^**«»^fe 

[0 0 5 9] 4<yT 5 y:^Jl'^^>mmtLXa. 
^i^r 5 >rai^K (E DTA) . F-5>^-l. 2-i^ 
:?P-^ + -tf>i>T5 >Hi^^ (C y DTA) . F y P 
hy|^a§(NTA) , >^X-?-b> h y T5 >-<>^?B^^ 
(DTPA) > N- (2-t l^U^iyX-^JV) i5'b> 
S>rs>-N. N*, N'- F Ui^K (EDTA-OH) 

i^fcMUr^ff* 0< ttl - 1 0, OOOppm. Jrf^^f 
SL<ttlO~l. 0 0 0 p p iniT-2>„ CCDttS^i'S 
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[0 0 6 0] «±, m-"fc-J:y''®::-CDX.f?fcoori4Bj 

L/C ^niam^tt, cn6©ffl.?>^-t>i±(cj;i3^ij*flq 

a5l^ffi{c{^*L./c^?^^tt, 5feHCC#«L< Kit 

[0 0 6 1] mr-(DmM<Djfm lo 

t^. a-r, ^e^sii o i , t^^jumi o 2sc/ 

^„ ;^;c^-r\ ^tm^itm 107, 1 0 s >&iiJiL.fc 
f*. mum^mri>\y>>7. v 1 3 o^jf^r^-o c©tt 

0 7 wt^';=i>mfli, URU^-^ssii 0 8iJ>";=3>K 

{tMi-r ctiJiiWC Ji£fJl»±]R 1 0 7 t s 
iCM. S i CNJKI??:ffll,^SCi3&5t?#, er^iffisH^M 20 

1 0 8 i i.x\t^&mmmm^m^>^ciLi3^-r^^h, #ic 

TB, H S Q (>'^-^ FPi^:c>i/JHf X=^^:t^^-9->) 

HSQ4^f-;KtL/ctlli»OMHSQ, MSQ. & 
SiLK, F LARE^®WM?^W*4-^., Si 

h t-^if4 > A r F ffl u ;^ h t^f4g) mi-mm,%m u- 30 

[0 0 6 2 ] ^xc^-c. Ui^X h 1 3 0 i urB 

ra^fiWI 1 0 8 ^ h'7 -Yi ■y-?^>i^-rs„ s-v^>ifij 
X i L.T, J[t;t5[K±M 1 0 7&u^Jira*fea^)li 1 0 8 t<:>pf 

i'*>^>stmi%±M 1 0 7 -C|!fl± ?1f€>ct'5fc-r.So S.'y^ 

y ^'ikoiXB^MQ (b) (c^-r„ 

[0 0 6 3] m>'cmwi&.mM&zm.my" 'J xvr 

>i^JCj;f3, US^^X F 1 3 0?:^*L, ':>t>-CX;l'--;^ 

-JH^^St?fTS„ 40 
[0 0 6 4] ^<Dm, US ( b ) T'ffllifci ■j^:^^fi 
;^ i P^f S X F ^ -Y 9=- > i^'^tf t ^ 

JW^ihJil 0 7^^*T€. (H8 (c) ) „ £:©<!: 
^ . ^mW^^ X y > ^ja^^^^tf::^;**!^ 1 3 5 *5 

4-^-ji'mi5tcj^«T^ (ma (d) ) „ 

[0 0 6 5] -ecDf*. :^*ifiiB!ll 3 5^|^5feL, ^-Jb^ 
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m<Dmmto. oo5««%~o. 5mm.%tbx. 7H 

^*'X{i 1 p p m'-2 . 5ppmi-r-5.„ CtiicJ:iJ . 
p H 2 ~ 4 , mitMTcMiiLi)^- 200 mV- — 400m 

fi, x.^)^i^i?r ^ymmm (EDT A) ^mm-r^c 

M 1 0 2 jSLi>mm 1 0 3 (Dmcyk o v v jo^^ c/c ( m 
3) , mm\ 0 3<DmM<D'7z> i(^:^.-}fim^h. 

h JSK® it A^fSl ^ fc D . lj!?Ji:^ao)mH i c i *5 
*o/c„ */c, ^>'U Tp' 1 0 2S£>«lil 0 3(D 

[0 0 6 6 ] mE-comMcomB. 

0. 5MM%i LT, 7j<*:yx» 1 p pm-'2. 5pp 
mit--2>o cntcj;0. pH2-4. PlS'fbjlTrmfi*^ - 
2 0 OmV- — 4 0 OmVCDr§?S^^±JST-SC:tAS-r^ 
^„ C©^?^?tiC. jSa:, xg^U>i>T5 >EH@^K (E 

DTA) ^mm-tz>cti,x'^i>. 

[0 0 6 7]a4tt, hr^-;H 2 5Jf$;Sii[f* 

©1:^C«g^7nT^>CDr*.6„ S43>";3>a^Sl 2 O^ffi 

icmw^*^h^>i^x^? 1 2 1 ^cDMte 

icv-x • Fb'('>Mtsii 2 2m^^^hnxi^^. Bra 

1 2 3 i^iiCJfM^nfc-J > ^' h ;j>-;H 2 5 tt 
V-X • K U-Y^-MilS 1 2 2^[fi(C&jaL.TC^S„ 3> 

iflr^^feO/cl 2 4;0i'f^-*L/ri.^S<. S£3f5. 1 2 4 

V-X • FU-OM^l 2 2©affi*i««?::§l-t. 

y-X • F U-Y >$Ii* 1 2 2 'N.CDJim^WJ 
*iJLoo, 12 4^^Ji^Kjicf^^-r.Sc:i*^T*-2.o 

0 8 tc^Ufc^'p-fexicfca^T. las (b) -118 

( c ) ©xfiT-bv'x F 1 3 0 >^m*-ri>mi<ci^mMic 

^i>9iW'm^mmm. toxmrnnc thT^i>. mm 

±IBiiJffllrS=&fflt,>fc*-©XfirlllftL.TfeJ;t,^L. ± 
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[0 0 6 8] 

\.mmm mmm\ 

[ 0 0 6 9 ] v3tiff?g 1 v'^'J'^0. lH«:%7KiSi« 

m^'m.'^> vj.'^^^o. iMa%, edta^o. i 



r5fei^rS4 pH5. 5©HCl7K?gt« 

?3fc?i^?s 1 ©^f ta^mfitt*^ 3 8 0 m V . 'stwm. 2 * 



Cll) !t$ia2 0 0 3 - 1 4 2 44 1 

20 

*{ta7n«fi»*^-2 0 OmV-CS)ofc„ S/c. pHtt> 
i3fe?f^« 1***^2. 0. ?5fe^?g23&^^2. 2r*'5fc. M 

{ bMTtMfficoiiJ^ttWT© r tf o /c o 

m) 

m.m : O R Pmm PST-2729C (IB - i^-fbiiRm 

S'J^73iS : mmufc-m^ 100inl5rPP(PE)$5{© 
1 0 Dm 1 tr"*-tcAti5. ^ffiK0RP^ffi©5fe^ 

?^CDORPiL.riE*i-S„ 
tJ^SS : 2 2 °C 

[0 0 7 0 ] mmmmimm-r^mmmmm^mm.Lfc 



St#Sfj©t^^ 5x10' atoms/cm' 

m^mii>cj;:^mm§. 2x1 

?5fe-#?«2fcJ:^?5ti#^« 2X1 
?jt#rg3^cj:^g1c?f^f^ 2X1 



0 ' 

0 ' 
0 ' 



a t oms/cm" 

a t oms/cm^ 
atoms /c 



gf^^4 (c J:^Sfe^f« 3x10 

imm 2 *s i 3 ©?5t)^^^»aiiiii 
[0 0 7 1] mmmz 

[0 07 2] m¥f^w.u&,T(D3mm^mi^fc. 

[0 0 7 3] (a) i^^'jJM (0. 03K«%) 30 

(b) ^'^■^7^ (0. 0 3MS9^) ( 1 p pm) 

(c) %^^'^m(o. 0 3mM%) +M7cm io. is 

&%) 

i5ti*^ ( a ) (Dmitmimmt.m 3 a o m v . m^w. 

( b ) (Dmitm7bmmt.m - 2 0 0 m V , r^fe^iS ( c ) 

K> m^W. (a) *s^2. 5> jjt^?^ (b) tfim^. 

0, t5tyt?S (c) m^2. •&i5fc^?«t(:oii 4o 

-CN = 5 i UriiJ^^rlTo/Co IS*%a7iC7^^-ro S 

( a ) i iSr «il5lJR©^M 5 7 * X tJJ 

-^^(.^(Dimu-C. ■:^%m'<^i^hmm^ (b) 2i^t>' 
(c) ^m^>fcm^. «5lM©a®v:7^x;5SA1iiii:®iiS 

[^IW©^:^] «±i^?f3 0fcj;OtC3^^B^((:j:ntf. ¥k 
7KJ: 0 ^ifgl^M-fbjlTc^fji^rWr S p H 4 VJT(DWmU 



a t oms/cm* 

s p H 4 inTomm^^m i^x-^xi'mm^n^ tat . 

T*Jl'^©a®^#A-SC i^c< -vx^-^^ff^K©^ 
[lllffi©1SWj:H5i0J3] 

[EI 1 ] cu-cMP^t©•(5fe■#xfM^i^^H^•r^./cfe©H 

[®2] Cu-CMPf*©t5fe?*X|i=SrSS93-rS/cS6©® 

[H3 ] x;i.-4-^-Ji/x -:/ g^>i''f^©t^S8^iJiHi3-rsfc 
d6©0t?*-2)„ 

[04] 3>^^ h^-jux-y g^>^^^^©^xffi^i^^Bg■r 
-^)fc^^)©|gI-c*-^)„ 

[S5] 2|s|gH;3CcfcH:f Si$t?f-v«iS£*©gtit?t©Mi*^ 

[0 6] :$:#feB^ic*iW^-gfe^^g<hee3ft©?5t^^©M<^5: 

[0 7] ^Jfe^ljtcfc^; ^«|H5 -7 :^X©ffllJSife**^■r 
0•C*^„ 

[0 8 ] :^mM<icmi>im-jj-m^m.mf^fc!sb<DJLmm 

ffl0-C*^)„ 

[0 9] *:|feHgtc^t^,sti^:^rS*ijiH^-rsfcj!t)©xfiif 

1 0 1 »«M 



1 0 2 

1 0 3 

1 0 4 

1 0 5 

1 0 7 
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1 0 8 mrsmmm 

1 0 9 ::^)V—7i^-)l 

110 X U y h 

12 0 i^V::^ 

1 2 1 mnn^ h ^ 

1 2 2 V-X • FUH^>M±lg 
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* 1 2 3 mmmmm 

1 2 4 ^JS}^» 

125 r:ily^^h^—)V 

130 U>^Xh 
1 3 5 




(13) 
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[05] 



-600 ■ 




C.1 0.01-0.001 




<^ ' --oH • 

3^^4 5 6 7 8 9 



10 11 12 13 



pH 



-200 



-600 • 



(0.8-1. Oppm) 







C5i)int.ci/ mMM^ FI t-vn-K c##) 

C 1 1 D 17/08 C 1 1 D 17/08 

G 0 3 F 7/40 G 0 3 F 7/40 

H 0 1 L 21/027 H 0 1 L 21/30 5 7 2 B 

F 3?— AC##) 2H096 AA25 LAOl LA30 

4H003 BA12 DA15 EA07 EA31 EB08 

EB16 ED02 FA15 
5F046 MA02 



